Exome sequencing of oral leukoplakia and oral squamous cell carcinoma implicates DNA damage repair gene defects in malignant transformation.
To map the genomic pathways of patients with oral leukoplakia (OLK) which transformed to cancer (progressive) and those which did not (non-progressive), and to compare their exomic profiles. Whole exome sequencing was performed on 42 sequential samples from five progressive and eight non-progressive patients. Association of genomic variant frequencies with progression or lesion severity were analysed by non-parametric tests (Kruskal-Wallis and Mann-Whitney-Wilcoxon) and multivariate sparse partial least squares discriminant analysis (sPLS-DA). Enrichment analysis was used to characterise the effect of mutations upon biological pathways. Confirmatory studies used qPCR and immunohistochemistry. Using sPLS-DA, the variant frequency of a small number of genes could be used to classify the samples based on lesion severity or progressive status. Enrichment analysis showed that DNA damage repair gene related pathways were highly impacted in lesions which progressed to cancer. Multivariate analysis of a set of 148 DNA damage repair genes could be used to classify progressive lesions using mutation frequency. BRCA1, BRCA2 and other double strand break (DSB) repair Fanconi anaemia (FA)/BRCA pathway genes were prominent contributors to this classification. Patients with progressive and non-progressive OLK can be differentiated using the frequency of exomic variants, particularly in DNA damage repair pathway genes. To our knowledge, this is the first report of FA/BRCA (DSB) pathway involvement in malignant transformation of OLK to oral squamous cell carcinoma (OSCC).